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CLAIMS : 

1. A method of operating a direct sequence code division 
multi-access transmitter \ the method comprising the steps 
of: 

reading a series f of bits that includes a first 
plurality of bits havjing a first value and a second 
plurality of bits having a second value; and 



selectively transmi 
in response to eacf 



tting a first direct sequence code 
of the first plurality of bits. 



2. The method accordi|ig^Jkp claim 1 further comprising the 
step of: 

selectively interr 
in response to each of 




ap^ng Ja radio frequency transmission 
cond plurality of bits. 



3. The method according to claim 1 wherein the step of 
selectively transmitting the first direct sequence includes 



the sub-step of: 

modulating a carri^ 
sequence code. 



ng 



4 . The method accordi 
modulating a carrier fri 
sequence code includes 1, 

binary phase shift 
first direct sequence cc 



r frequency with the first direct 



to claim 3 wherein the sub-step of 
quency with the first direct 
he sub-step of: 

key modulating the carrier with the 
de . 



5. The method according to claim 3 further comprising the 
step of: 
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selectively ceasing/modulation of the carrier frequency 
in response to each of trie second plurality of bits. 

6. The method accordinjg to claim 1 further comprising the 
step of: 

selectively transmitting a second direct sequence code 
in response to each of tjhe second plurality of bits. 

7. The method according t^QLa^m 6 wherein the step of 
10 selectively transmitting the tjh^f direct sequence includes 

the sub-step of: 

modulating a carrier frequency with the second direct 
sequence code. 



15 



20 



8. The method according to claim 7 wherein the sub-step of 
modulating a carrier (frequency with the second direct 
sequence code includes the sub-step of: 

binary phase shift key modulating the carrier with the 
second direct sequence code. 
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A method of 



eceiving information using a direct 



sequence code division multi-access receiver, the method 



comprising the steps pf: 
receiving a 
direct sequence 

sampling th£ 
chip values; 

multiplying 
series, by the 
chip value in the 
complex chip val 



first signal that includes one or more 
codes; 

signal to obtain a series of complex 

each Nth complex chip value in the 
complex conjugate of another complex 
series that is separated from the Nth 
e by a predetermined number of places 



performing 
plurality of bit 



to obtain a differentially decoded series; 



a vector dot product between a 
length sub-series selected from the 



differentially decoded series, and a reference vector 



to obtain a series 
comparing eac: 



10. 



of dot product values; and 
h of the series of dot product values 



to one or more predetermined constants, 



The method according to claim 9 wherein the step of 



multiplying comprises the sub-step of: 

multiplying each Nth complex chip value in the 
series, by the coirplex conjugate of a another complex 
chip value in the Iseries that is adjacent to the Nth 
complex chip value [to obtain the differentially decoded 
series . 



11. The method according* to claim 9 wherein the step of 
receiving a first signal comprises the sub-step of: 
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receiving a signal consisting of multiple copies of a 



single direct sequence co 



12 The method according 
performing a dot product 
performing a vect 
of bit length sub-seri 
decoded series, and a 
vector obtained by mul 
single direct sequence 
single direct sequence 



40 



ie interspersed with null periods, 



to claim 11 wherein the step of 
includes the sub-step of: 
or dot product between a plurality 
s selected from the differentially 
eference vector that is equal to a 
iplying each Nth element in the 
code, by another element in the 
code that is separated from the 



Nth element by the predetermined of places number, to 



obtain a series of dot 



13. The method according 
comparing each of the ser 
more predetermined consta 



product values. 



to claim 12 wherein the step of 
ies of dot product values to one or 
ts includes the sub-step of: 
comparing each of the series of dot product values to a 
first constant. 

14. The method according to claim 9 wherein the step of 
receiving a first signal tjhat includes one or more direct 
sequence codes comprises the sub-step of: 

receiving a signal that includes a first direct 
sequence code and a second direct sequence code. 

15. The method according 1:0 claim 14 wherein the step of 
performing a dot product includes the sub-step of: 

performing a vector dot product between a plurality of 
30 bit length sub-series seleqted from the differentially 
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decoded series, and a 
equivalent to a vectoy 
component vector that 
element in the first 
element in the first 
from the Nth element 
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reference vector that is substantially 

obtained by subtracting a first 
is obtained multiplying each Nth 
irect sequence code, by another 
direct sequence code that is separated 
in the first direct sequence code by 
the predetermined nuniber from a second component vector that 
is obtained multiplying each Nth element in the second 

by another element in the second 
that is separated from the Nth element 
sequence code by the predetermined 
series of dot product values. 



direct sequence code 
direct sequence code 
in the second direct 
number, to obtain a 



the 



16 The method acco 
comparing each of 
more predetermined 

comparing each 
constant that is 



rding to claim 15 wherein the step of 
series of dot product values to one or 
tants includes the sub-step of: 
of the series of dot product values to a 
ab<but zero. 



const 



receiving a first s 
sequence codes comp 
receiving a si 
sequence codes, whe 



17. The method accsrding to claim 9 wherein the step of 



ignal that includes one or more direct 
rises the sub-step of: 

gnal that includes 2 A N distinct direct 
re N is an integer. 



18. The method according to claim 17 further comprising the 
step of: 

obtaining the 
vector obtained by 



reference vector that is equal to a 



\ 
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processing each distinct direct sequence code by 
multiplying each Nth element in the distinct direct 
sequence code, by another element in the distinct 
direct sequence code that is separated from the Nth 
element by the predetermined number, to obtain 2 A N 
distinct differentially decoded vectors; 

multiplying jeach distinct differentially decoded 



vector by a disti 
component vectors 
summing the 



net constant to obtain a plurality of 
and 

component vectors. 



19. The method according to claim 18 wherein the step of 



comparing each of the 
more predetermined co 



20, 



receiving the first s; 
sequence codes compr:. 



f 

■F 



series of dot product values to one or 
stants comprises the sub step of: 



comparing each of the series of dot product values to a 



tinct constants. 



plurality of dis 



The method according to claim 9 wherein the step of 



ignal that includes one or more direct 
ses a sub-step of: 
in-phase and quadrature demodulating a received RF 
signal to obtain a complex demodulator output signall- 
ing the complex demodulator output 
first signal. 



low pass filter 
signal to obtain the 



21. The method according to claim 20 wherein the step of 
low pass filtering comprises the sub-step of; 

filtering the cjemodulator output with a chip pulse 
match filter. 
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22. The method according to claim 9 wherein the step of 



receiving a first si 
receiving a sig 
having at least abou : 



c nal comprises the sub-step of: 
rial that includes a direct sequence code 
seven elements 



23 The method accordfing to claim 9 wherein the step of 
receiving a first sijgnal comprises the sub-step of: 

receiving a sicnal that includes a direct sequence code 
having at least about 15 elements 



in 
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24. A direct sequence I code division multi-access 
transmitter comprising: 

decoder for receiving binary data that 
plurality of bits having a first value 



a bit value 
includes a first 



and a second plurality of bits having a second value at 



a decoder input, 



and selectively outputting a first 



direct sequence code in response to each of the first 



plurality of bits 
a pulse shap 
for receiving the 



sequence code at 
a modulator 

a signa 
output for r 

a carri 



at a first decoder output; 
sr coupled to the bit value decoder 
first direct sequence code and 



outputting a baseband signal including the first direct 



haper output; 
clidingj: 

1 input poupled the pulse shaper 
ceiVirvi^tft^ baseband signal; 
r f i^quencyy input ; and 



an RF o 



utput 



a carrier f r squengy^source including a source 



output coupl 
the modulato 
an antenna c 
modulator , 



ed to the carrier frequency input of 
r; and 

:>upled to the RF output of the 



25. The direct sequence code division multi-access 
transmitter according \o claim 24 further comprising: 
an amplifier including: 

a signal input coupled to the modulator, 

an amplified signal output coupled to the 
antenna; 

an a control input; and 
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the bit value decoder further comprises a second 
decoder output for coupled to the control input for 
selectively turning off the amplifier in response to the 
second plurality of bits. 



26. The direct sequfe 
transmitter accordinjg 
decoder comprises : 

a processc 
read 
selecjt 
code only 
value . 



15 27. The direct sequence 
transmitter accordir 
comprises : 

a bit value de 
includes a firs 



ince code division multi-access 
to claim 24 wherein the bit value 



r programmed to: 
the binary data; and 

ively output the first direct sequence 
upon reading a bit having the first 



cojde division multi-access 

24 wherein the decoder 



value and 




r receiving binary data that 
tirality of bits having a first 
plurality of bits having a 



second value at a decoder input, and selectively 



outputting 
response t 
at the fir 
outputting 
response t 



a first direct sequence code in 
o each of the first plurality of bits, 
3t decoder output, and selectively 
a second direct sequence code in 
each of the second plurality of bits, 



30 



28. The direct sequ 
transmitter accordin 
comprises : 



nee 
to 



code division multi-access 
claim 27 wherein the decoder 
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a processor programmed to: 



read the bin 
selectively 
upon reading each 
selectively outpu 




flata; and 
:piyt the first direct sequence code 
le) first plurality of bits, and 
<second direct sequence code upon 



reading each of tlpe second plurality of bits, 
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29. A direct sequence code division multi-access 



information receiver 
a channel inter 



comprising : 

:ace for receiving a signal including a 



5 sequence of complex chip values; 

a multiplier for multiplying each Nth chip value in the 
sequence of chip valies by the complex conjugate of another 
chip value in the sequence of chip values that is separated 
from the Nth by a predetermined number of places to obtain 

hip differentially decoded sequences; 
rformer for performing a dot product 
re chip-by-chip differentially decoded 
r more reference vectors and outputting 



one or more chip-by-c 
a dot product pe 
between the one or mc 
sequences and a one c 



one or more dot prodi.ct values; and 



a discriminator 
conveying symbols bas; 
values . 



for identifying one or more information 
ed on the one or more dot product 



30. The direct sequence code division multi-access 
20 information receiver according to claim 29 wherein the 
channel interface comprises: 

an- antenna for receiving an RF signal; 

a I/Q demodulator coupled to the antenna for receiving 
the RF signal and outputting a complex demodulated signal; 
25 a low pass filter! coupled to the- demodulator for 

receiving the complex {demodulated signal, and outputting a 
complex baseband signal! ; and 

an analog-to-digitlal converter coupled to the low pass 
filter for sampling the complex baseband signal to obtain 



30 the sequence of complex 



chip values, 
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31. The direct sequence code division multi-access 
information receiver according to claim 29 wherein the 
multiplier comprises : 

a processor programmed to: 

multiply eacp Nth complex chip value in the 
sequence of complex chip values by the complex 
conjugate of another complex chip value in the sequence 
of chip values tinat is separated from the Nth by a 
predetermined number of places. 



15 



20 



32. The direct sequence code division multi-access 
information received according to claim 29 wherein the dot 
product performer comprises : 

a processor programmed to: 

compute one or more dot products between the one 
or more chip-fcy-chip differentially decoded sequences 
and a one or more reference vectors and outputting one 



25 



or more dot product values. 



33. The direct sequence code division multi-access 
information receiver according to claim 29 wherein the 

rises : 

for comparing the one or more dot product 
or more constants that are associated 



discriminator comp 
a comparator 
values to on 



with the one/ or more information carrying symbols, 



30 



34. The direct sequence code division multi-access 
information receiver according to claim 29 wherein the dot 
product performer comprises: 
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a dot product performer for performing a dot product 
between the one or more chip-by-chip differentially decoded 
sequences and a reference! vector that includes a first 
pseudo noise sequence that is associated with a first 
information symbol , vectorially added to a second pseudo 
noise sequence that is associated with a second information 
symbol and outputting one or more dot product values. 



35. The direct sequence code division multi-access 
10 information receiver according to claim 29 wherein: 

the dot product performer comprise a dot product 
performer for performing a dot product between the one 
or more chip-by-/chip differentially decoded sequences 
and a single reference vector and outputting one or 
15 more dot product values; and 

the discr j/minator comprises a comparator for 
comparing each/ of the one or more dot product values to 
a threshold value, and outputting a first bit value in 
the case that /a dot product value exceeds the 
20 threshold. 



36. The direct sequence code division multi-access 
information receiver according to claim 29 wherein the 
multiplier comprises: 
25 a multiplier for multiplying each chip value in 

the sequence; of chip values by the complex conjugate of 
an adjacent chip value in the sequence of chip values 
to obtain o ie or more chip-by-chip differentially 
decoded sequences . 
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37. A direct sequenc 
communication system 

a transmitter eqji 

a decoder f 
a first pluralit 
second plurality 
decoder input, a 
direct sequence 



code division multi-access 
omprising : 

ipped communication device including: 
r receiving binary data that includes 

of bits having a first value and a 
of bits having a second value at a 
nd selectively outputting a first 
code that includes a plurality of 



elements, in response to a first bit pattern, at a 



decoder output; a 



nd 



a seconpl chan 
signal inclu 



a first channel interface for transmitting a 
signal including the^rrt^st direct sequence code; and 

a receiver equipped pommunication device 
including: 

iel injterface for receiving the 
ling tne f^rst direct sequence code; 
a sampler ^o^J-Sampling the signal to obtain a 
first sequence of complex chip values; 

a multiplier for multiplying each Nth chip 
value in the tirst sequence of chip values by the 
complex conjugate of a second chip value in the 
first sequence of chip values that is separated 
from the Nth ay a predetermined number of places 
to obtain one pr more chip-by-chip differentially 
decoded sequences ; 

a dot product performer for performing a dot 
product between the one or more chip-by-chip 
differentially decoded sequences and a one or more 
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reference vect 
product values 



ir 



a discriminator for identifying one or more 
information conveyi ig symbols based on the one or more 
dot product values 



ceo 



channel 



38. The direct sequence 
communication system a 
the first 

a pulse s 
sequence code 
baseband signa 
sequence code; 
a modulat 
a si 
for recei 
a ca 
an F 
a carriei 
carrier fre 

an ampli 
RF output of t 
output; and 
an ant 
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The direct sequence 



s and outputting one or more dot 
and 



code division multi-access 
rding to claim 37 wherein: 
interface comprises : 
haper for receiving the first direct 
at a first input and outputting a 
1 including the first direct 

or ijocluding: 

Lmput coupled the pulse shaper 
ving jrne baseband signal; 
rrig^fT^quency input; and 
cutout; J 
frequency source coupled to the 
input of the modulator; 
r having an input coupled to the 
he modulator, and an amplifier 



quency 



fie 



enna coupled to the amplifier output. 



code division multi-access 



communication system according to claim 37 wherein: 



the decoder is 
data that includes 



configured for receiving binary 
first plurality of bits having a 



first value and a second plurality of bits having a 
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second value at a 
the first direct 
bit pattern, and 
sequence code in 



der input, selectively outputting 
seigjafeace code in response to a first 
selectively outputting a second direct 
response to a second bit pattern. 



13 
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c.abl 



corap 



40. A computer rea 
despreading code 

a vector s 
a di 
pseudo no:, 
noise numbe 
inf ormatic 
a di 
pseudo noi 
noise numb 
inf ormatio 



e medium having stored thereon a 
rising : 
urn of : 

tially decoded version of a first 
mber, wherein the first pseudo 
d to represent a first 
and 

ially decoded version of a second 
e number, wherein the second pseudo 
sr is used to represent a second 
symbol . 
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41. A despreading code embodied in a carrier wave, the 
despreading code comprising: 

a vectorl sum of: 

a differentially decoded version of a first 

pseudo nottse n/imber, wherein the first pseudo 



noise nu: 
inf ormati 
a dif 



u^ed to represent a first 
symi>61; and 
entially decoded version of a second 
pseudo noiie number, wherein the second pseudo 
noise number is used to represent a second 
information symbol. 
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42. 



A computer 



readable medium having programming 
instructions for operating a direct sequence code division 
multi-access transmitter, including programming instructions 



reading a 
plurality of bi 
plurality of bit 

selectivel 



for : 

series of bits that includes a first 
ts having a first value and a second 
s having a second value; and 
transmitting a first direct sequence 
code in respons^ tc|> £ach of the first plurality of 
bits, 

43. The computer readable/medium according to claim 42 
further comprising pr^g-famming instructions for: 

selectively interrupting a radio frequency 
transmission in response to each of the second 
plurality of bits. 
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44 



A computer readable medium having programming 



instruction for ope 
mult i -access recei^ 
for : 

reading a 



rating a direct sequence code division 
er, including programming instructions 

series of complex chip values; 



multiplying each Nth complex chip value in the 



series, by the 



complex conjugate of another complex 



chip value in 1j:he series that is separated from Nth 
complex chip vilue by a predetermined number of places 
to obtain a differentially decoded series; 

performing! a vector dot product between a 
plurality of bilb length sub-series selected from the 
differentially decoded series, and a reference vector 
to obtain a series of dot product values; and 

comparing each of the series of dot product values 
to one or more predetermined constants 



